Purpose -the purpose of this article is a complex description and evaluation of open access adoption in the environment of the Czech Republic, from both the green road and golden road point of view.
accessioning of materials in open repositories (Harnad et al., 2004) . Open access gains ground both in terms of institutional and technical support. A number of prominent organizations are beginning to pay more attention to the issue of open access. Many funders are beginning to require the results of funded research to be published in open access mode. Many projects and institutions are arising for support of open access infrastructure and development. Among the projects we can name e.g. DRIVER [4] , OpenAIRE[5] or PEER [6] , among the institutions COAR [7] , Open Archives Initiative [8] or the British JISC [9] organization which is very active in open access support. Also the European Commission is appropriately mindful and co-funds many open access development projects. The raised interest of authors in free distribution of their articles has coerced even commercial publishers to react. They have started offering a so-called hybrid journal model which means that these journals contain both paid and freely available journals and the author who wants his article available in open access mode pays the fees for such publishing (Bird, 2010; WALTHAM, 2005) . A network of registries is also forming to keep track of freely available journals (e.g. DOAJ) but also of open repositories (e.g. ROAR, OpenDOAR).
The technical infrastructure is currently available in the form of working repositories, registries, information exchange protocols, software for support of open journals, open repositories etc. These high-quality services thus grant free materials a high visibility which results among other things in an increase in citations. This fact is supported by many independent studies . However the precondition for open access publishing is not only technical readiness, but also engagement of governments of individual countries and key scientific institutions to its implementation. And this is where significant differences are obvious, as described in the next chapters of this paper which makes a detailed analysis of open access issue state and development in the Czech Republic.
Literature
The article contains the basic literature on the open access issue, which was introduced in the previous chapter. In addition, the article makes comparisons with other Central European countries (Poland, Hungary, Slovakia, Slovenia and Croatia). There is not much relevant literature available for these specific countries, but some essential works are listed regardless. Brief essential information on open access for all these countries can be found on the OpenAIRE project website (OpenAIRE, 2012) . Furthermore, a study was published on the global development of the open access issues in Eastern Europe (Kuchma, 2010) . A complex treatment of open access issues can be found especially for Croatia (Hebrank Grgic and Barbaric, 2011; Hebrank Grgic, 2009; Stojanovski et al., 2009) , but also for Poland (Swan, 2010a; Swieckovska, 2011) . There was also some material published about one of the core projects towards open access in Slovenia (Biggins, 2008) . Specialized information about the issue in Hungary and the Slovak Republic are published exclusively in their respective national languages and it is not entirely appropriate to be mentioned here. These sources may serve to gain better understanding of the development of open access in the given countries, while the Czech conditions and specifics are detailed below in the article. A more detailed comparison of the specifics of each country in the area of open access could certainly be included in a separate study.
Methodology
The research is supported by the analysis of data from prestigious databases -Journal Citation Reports, Scopus and DOAJ. Journal Citation Reports was used to evaluate all Czech impacted journals and this results in an analysis of number of paid and open access journals from the Czech Republic. The same approach was used with the Scopus database. Although the data on the Scopus documentation portal do contain the information whether the included journals are registered in DOAJ, it is not completely relevant because not all freely accessible journals are listed in DOAJ. Therefore a more detailed analysis was made, which clearly divides the journals from Scopus into paid and freely accessible journals. The DOAJ database then served as a resource for a more detailed specification of registered Czech OA journals and at the same time as a basis for comapring the number of registered Czech OA journals with other Central European countries. These countries (Poland, Hungary, Slovakia, Slovenia and Croatia) were selected purposefully, because they have gone through a similar historical development like the Czech Republic and after the fall of communism they were on the same starting line in scientific publishing. A comparison with e.g. developed West European countries or USA would not be completely relevant. For repositories, data from ROAR and OpenDOAR was examined. This was again a comparison of the number of repositories with the mentioned Central European countries. Apart from that, the ROAR and OpenDOAR registries served for a detailed analysis of listed Czech repositories concerning their type, used software, number of records etc. The goal of all these analyses is to determine the Czech specifics in the area of open access and evaluating success of Czech Republic in the international context.
The system of science in Czech Republic
To grasp the situation completely one must first understand how the system of science and research works overall in the Czech Republic. The essential organization for advancement of science in the Czech Republic is the Research, Development and Innovation Council [10] which is the government advisory body. According to its statute, the prime minister is its chairman. Within the scope of this body is for instance forming the national strategy on science and research, defining priorities of applied research, development and innovation, making analyses and presenting opinions to the government in the field of science, research and innovation. The Research, Development and Innovation Council also suggests nominations of members of the board and the chairman of the Technology Agency of the Czech Republic[11] and the Czech Science Foundation [12] . These institutions are the major providers of science and research funding in the Czech Republic. Czech institutions may apply for additional financial support from the funds of the European Union, especially from the operational programs Research and Development for Innovation and Education for Competitiveness.
One of the most important tasks of the Research, Development and Innovation Council is formulation of rules for evaluation and funding of science and research organizations in the Czech Republic. This methodology is then not only used to evaluate quality of publications of individual institutions but that is also authoritative for subsequent funding of these institutions from the national budget. Science and research organizations submit their outputs annually into the RIV (Information Register about R&D Results)[13] system where they are scored and subsequently financially rewarded. Among significant eligible outputs, there are scientific monographs, conference papers, patents and prominently, scientific articles. These are scored and financially rewarded only if the source journal is either: a) in Journal Citation Reports; or b) in Scopus; or c) in the ERIH registry; or d) in the list of peer-reviewed, non-impacted periodicals published in the Czech Republic.
Authors are therefore compelled by the management of their institutions to publish their articles only in these types of journals. The ideal case is impacted journals because they receive the highest score, and in turn, secure the highest financial rewards.
In principle Czech science and research institutions can be classified into several categories. Most prominently, there are various departments of the Academy of Science and universities. There are also so-called public research institutions, which are not established by the Academy of Science. Research in the field of medicine is also done in hospitals, especially university (faculty) hospitals. For illustration purposes, Table 1 
The Golden Road
Czech authors publishing articles in freely available journals are a relatively common occurrence; however, that is not due to publishing policies of individual scientific institutions or high information literacy of the authors. This issue must be divided into two basic scenarios. The first one is publishing in Czech scientific journals. There is an unusually high number of open access journals among them. To explain this phenomenon, it is necessary to understand the situation of Czech publishers. There is no big commercial publisher. Thus, the majority of journals are being created directly by the main representatives of science and research -universities and departments of Academy of Science. These subjects are not normally interested in profit from publishing, so they make the published articles freely available. In spite of that, publishing of scientific journals can pay off richly for these universities. If the journal has a high enough quality and is on the aforementioned list of scored journals according to the methodology of Research, Development and Innovation Council, the articles contained therein are financially rewarded. That means of course that there is certain space available for authors from the home institution which subsequently gets the financial benefits (after submitting the data into RIV The DOAJ database can then be used as an indicator for international comparison. Currently, there are 66 Czech journals registered in this service, which makes the Czech Republic 29th in ranking of countries. The number of Czech journals in DOAJ is ever growing. Table 3 illustrates.
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Not OA Open Access A whole new chapter is publishing articles of Czech authors in foreign journals. Czech scientific journals in most cases do not achieve the necessary impact (and are the least valued according to the Czech evaluation methodology) and authors usually consider them a stepping stone for their further professional development and subsequent publication in foreign journals. Understandably, the goal of the best Czech scientists is to publish in prestigious impacted journals and the issue of availability of these articles is being pushed into background by these authors. The culprit here is especially low awareness of the open access issue in individual institutions and pressure on the authors. They are often put into a situation, where they are asked to produce a high number of outputs in prestigious journals and there is 
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The Green Road
The second approach to support free distribution of scientific results is archiving them and making them accessible via open repositories. These repositories may be of different natures. If we accept the classification to subject-based repositories and institutional repositories (McCulloch, 2006; Hubbart, 2003) we must conclude that there is but one repository of the former type. The explanation is simple -the Czech Republic is no world leader in terms of science output or in presence of prestigious scientific institutions, therefore there are no subject-based repositories, either. The Czech Republic is no leader in institutional repositories, either. Although this issue has been often debated recently and some institutions are hard at work developing their repositories (e.g. Masaryk University), the number of working repositories is still very low. The blame here must be put especially on the passiveness of management of universities and other scientific institutions. The issue at hand has not been discussed at all for a long time and all initiative came from the bottom up; from academic libraries.
The long-term lack of institutional repositories forced some prolific authors to archive their articles in large subject-based repositories. Much larger attention in recent years was given to accessioning of ETDs. Much of the work here was done by the committee established by the Association of Libraries of Czech Universities. The committee produced several standards and recommendations and nowadays we can conclude that almost all Czech universities have their theses available in their digital repositories. There is also the central theses.cz service which is a kind of central catalogue of Czech theses. At this point it is appropriate to mention the development of ETD repositories. The key moment here was the change in the Higher Education Act in 2005, which imposed universities to publish the theses of their graduates. Almost all major universities responded to this legislative change and quickly began to build repositories of ETDs. This leads us to the conclusion that there are no technical barriers to creating institutional repositories, all barriers are rather organizational or stemming from inactivity of state authorities.
That is because the situation in the repositories of scientific research outputs of universities is vastly different. As neither the legislation in force, nor the current system of evaluation of research activities does not recognize concepts like open access or institutional repository, the activities of universities in this area are very limited. Building them requires cooperation of individual authors and support from institutional management, which is often lacking. There are currently only three fully fledged institutional repositories featuring the complete publication output of their institutions. Moreover, as a result of the system of science and research funding in the Czech Republic, they are forced to produce a high number of outputs and they do not pay attention to how they are accessioned. There are many freely available journals published in the Czech Republic, but this is because their publishers are mostly universities and departments of the Academy of Science. There are no larger scientific publishers in the Czech Republic. The top authors then, as a matter of course, publish in prestigious foreign journals and do not concern themselves too much with the issue of making their articles in open access mode. Institutional repositories are not very widespread in the Czech environment. The problem must be solved in management of science and research institutions because the significant commonness of ETD repositories indicates that organizations are technically well prepared to create and run institutional repositories.
In conclusion, it should be noted that the open access issue is getting more attention in the Czech Republic after all and therefore not only the creation of new repositories can be expected, but especially that the authors themselves will care much more about making their publications accessible in open access mode. The whole issue also has a strategic nature. Czech science is largely undermined by the fact that state authorities have so far completely ignored the issue of open access. The change in the Higher Education Act in 2005 launched a massive increase in number of EDT repositories. Should the government proceed in a similar manner in the methodology of science and research evaluation and took into account open access and institutional repositories, it would likely lead to not only an increase in number of repositories, but it also would define a clear policy of publication for each scientific institution, having a positive impact on the overall production of the Czech Republic scientific outputs. An entirely new methodology for evaluating results of science and research is being planned for 2014. It is not yet known exactly how it will look, but in any case it will have a big impact on the whole scope of Czech science. Whether it changes the view of Czech scientists on open access publication and their publishing behavior in some way will surely be a topic of many future studies.
